Both Nramp1 and DMT1 are necessary for efficient macrophage iron recycling.
Divalent metal transporter 1 (DMT1) and natural resistance-associated macrophage protein 1 (Nramp1) are iron transporters that localize, respectively, to the early and late endosomal compartments. DMT1 is ubiquitously expressed, while Nramp1 is found only within macrophages and neutrophils. Our previous studies have identified a role for Nramp1 during macrophage erythrophagocytosis; however, little is known about the function of DMT1 during this process. Wild-type RAW264.7 macrophages (RAW), and those stably transfected with Nramp1 (RAW/Nramp1) were treated with either DMT1-small interfering RNA, or with ebselen, a selective inhibitor of DMT1. Although macrophages lacking either functional DMT1 or Nramp1 experienced a moderate reduction in iron recycling efficiency, the ability of macrophages lacking both functional DMT1 and Nramp1 to recycle hemoglobin-derived iron was severely compromised. Compared to macrophages singly deficient in either DMT1 or Nramp1 transport ability, macrophages where DMT1 and Nramp1 were both compromised exhibited an abrogated increase in labile iron pool content, released less iron, and experienced diminished upregulation of ferroportin and heme-oxygenase 1 levels following erythrophagocytosis. These results suggest that although the loss of either Nramp1 or DMT1 transport ability results in minor impairment after erythrophagocytosis, the simultaneous loss of both Nramp1 and DMT1 iron transport activity is detrimental to the iron recycling capacity of the macrophage.